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Appendix  
1. Appendix A - Design Specification 
 
This following are the specification tables of the components used in the DMS design. 
 
Table 1 - Silicon Pyranometer Sensor Specifications 
Parameters Description 
Cost $242.25 not including GST 
Measurement range 0 to 1280 W/m2 
Operating 
Temperature Range 
-40° to 75°C  
Accuracy ±10 W/m2 or ±5%, whichever is greater in sunlight. Additional 
temperature induced error ±0.38 W/m2 /°C from 25°C  
Resolution 1.25 W/m2 
Spectral Range 300 to 1100 nm 
Cosine Response Error ±5%, 0° to 70°; ±10%, 70° to 80° from vertical 
Azimuth Error ±2% error at 45° from vertical, 360° rotation 
Calibration Factory recalibration available 
Housing anodized aluminum housing with acrylic diffuser and o-ring seal 
Cable Length 3 m  
Dimensions 4.1 cm high x 3.2 cm diameter  
Approximate Weight 120 g  
 
 
Table 2 - Temperature Sensor Specifications 
Parameter  Description 
Cost $121.55 not including GST 
Accuracy < ±0.2°C from 0° to 50°C  
Range -40° to 100°C 
Resolution < ±0.03°C from 0° to 50°C 
Response time < 3 minutes typical to 90% in 1 m/sec air flow 
Environmental 
Rating 
Waterproof sensor tip and cable rated for 1-year immersion in water up to 
50°C 
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Table 3 - Transducer Specifications 
Parameters Description 
Cost $355 not including GST 
Accuracy ±0.50% of reading 
Line voltage 80% to 120% of nominal 
Frequency 48 - 62 Hz 
Ambient Temperature 25°C 
Current 1.5% to 100% of rated current 
Operating Temperature –30°C to +55°C (–22°F to 131°F) 
Humidity 5 to 90% relative humidity (RH) up to 40°C, decreasing linearly to 50% RH at 55°C. 
 
Table 4 - 15A Current Transformer Specification 
Parameters Description 
Cost $70  not including GST 
Accuracy ±0.75% from 1% to 120% of rated primary current 
Phase angle ±0.50 degrees (30 minutes) from 1% to 120% of rated current 
Cable Length 2.4 m 
 
Table 5 - Flex Smart TRMS Module Specification 
Parameters Description 
Cost $109.65 not including GST 
Accuracy ±0.3% of reading 
Range 5mV to 512mV input; compatible with 333mV FS output sensors 
Maximum input ±1V 
Minimum input 5mV 
Field wiring 2-wire via screw terminals 
 
Table 6 - AC Potential Transformer Specification 
Parameters Description 
Cost $136.85 not including GST 
Accuracy ±1% (from 10% to 130% of rated voltage) 
Output signal to 
FlexSmart Module 
0.333 Volt at rated input voltage 
 
Table 7 - 10A Current Transformer Specifications 
Parameters Description 
Cost $52.70 not including GST 
Accuracy ±1%  
Output  0.333 Volt  AC at rated current 
Operating Frequency  50 Hz to 400 Hz 
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Table 8 - H22 - 001 Energy Logger Specifications 
Parameters Description 
Cost $ 381.65 not including GST 
Operating Range -20° to 50°C with alkaline batteries, -40° to 70°C with lithium batteries 
Sensor Inputs Three FlexSmart multi-channel modules and up to 6 Smart Sensors (which 
may have multiple parameters/channels 
Sensor connectors Six RJ-12 Smart Sensor jacks plus 3 FlexSmart module slots 
Communication RS-232 via 3.5 mm serial port or/and 9-pin D-Sub connector 
Sensor excitation 12 V DC at 200 mA total, with user-programmable warmup time on a per-
channel basis 
Memory 512K non volatile flash data storage 
Memory Modes Stop when full, wrap around when full 
Operational 
Indicators 
Seven lights provide logging and sensor network status 
Logging Interval One second to 18 hours, user-specified interval (2-second minimum for 
two-channel S-FS-TRMSA operation) 
Battery Type Eight standard AA alkaline batteries included (for operating conditions -
20°C to 50°C); optional AA lithium batteries available for operating 
conditions of -40° to 60°C . 
Battery Life One year typical use (up to 75 mA excitation with 10-minute or longer 
logging Interval and 1-second warmup time) 
External power Supports optional 13.6 V DC regulated AC Wall Adapter Connector. Internal 
batteries may remain installed. Alternatively, an automotive battery or 9-
12 V DC regulated Wall Adapter may be used, but it is recommended to 
remove the internal batteries since they will discharge to the level of the 
external supply. 
Logging mode Immediate, timed delay, or trigger (button-push) start options; supports 
sampling intervals for some sensors 
Time Accuracy 0 to 2 seconds for the first data point and ±5 seconds per week at 
25°C  
 
Data communication Current readings while logging; read out while logging; 
read out when stopped 
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Figure 1 - Final Quotation Requested 
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2. Appendix B - Solar Pathfinder Images 
 
The following images are photo taken during the solar pathfinding investigation. 
 
 
Figure 2 - Photo position: Middle Top above Array (Photo 1) 
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Figure 3 - Photo position: Middle Top above Array (Photo 2) 
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Figure 4 - Photo position: Middle Top at Surface of Array 
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Figure 5 - Photo position: NE Corner at Surface of Array 
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Figure 6 - Photo position: NW Corner at Surface of Array 
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Figure 7 - Photo position: SE Corner at Surface of Array 
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Figure 8 - Photo position: SW Corner at Surface of Array 
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3. Appendix C - Sunny SensorBox Data Retrieval 
 
3.1. Programs needed for the data retrieval process 
 
To help simplify this process the following program is recommended to be installed on your 
PC before the data retrieval process begin. WinRAR which is a free to download from the 
following website:  
http://www.rarlab.com/download.htm  
This program once installed makes it easier to extract a group of files.  Another necessary 
program to be used in order to extract the files is XML Parser. 
3.2. Steps for Data Retrieval  
 
Select the data range you wish to analyse. For this step by step example the data range for 
June was used. It is important to select the data range for a day before and after the time 
period you wish to analyse to ensure you extract all data for that time period. The following 
Figure 9 and Figure 10 are used to show this process for this example. 
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Figure 9 - Initial Data Range screen 
 
 
Figure 10 - Final Data Range screen 
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Paste into a new folder for this example “June” 
Select all files, a shortcut to do this is to press “Ctrl + A” 
Right Click  
Click “Extract files…” 
Refer to the below Figure 11 to see this process. 
 
 
Figure 11 - Extract Files screen 
 
After you click “Extract files” the following Figure 12 comes up. 
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This is simply asking you where you would like to extract the files to. So for this example call 
the new folder called “June_Extract1” 
Then click “Ok” 
 
 
Figure 12 - Extraction path and options screen 
 
The following Figure 13 should come up, click “Yes to All” 
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Figure 13 - Confirm file replace screen 
 
This following Figure 14 should then come up briefly. Do not click anything and let it 
process. 
 
 
Figure 14 - Extraction processing screen 
 
The following Figure 15 should appear once previous step has processed. 
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Figure 15 - June_Extract1 folder screen 
 
Scroll down and select all the files  with “Mean”, as per Figure 16. 
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Figure 16 - Mean files selection screen 
 
Right click 
Click “Extract files…”. 
As per Figure 17. 
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Figure 17 - Mean file Extraction screen 
 
Let the following Figure 18 process and do not click anything. 
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Figure 18 - Searching for archives processing screen 
 
The following Figure 19 comes up again asking you where you want to extract these file. 
For example to a new folder called “June_Extract2”. 
Then click “Ok”. 
ENG460 Engineering Thesis - Appendix 
Murdoch University 
 
25  
 
 
Figure 19 - Extraction path and option screen 
 
The following Figure 20 comes up again, let it process. 
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Figure 20 - Extraction process screen 
 
Open the “June_Extract2” file and the following Figure 21 should come up. 
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Figure 21 - June_Extract2 screen 
Open XML Parser and the following Figure 22 program screen should come up. 
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Figure 22 - XML Parser program screen 
 
Click “Select input folder” and the following Figure 23 should come up, now select the 
“June_Extract2” folder and click “Ok”. 
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Figure 23 - Input folder selection screen 
 
Now click “Select output folder” the following Figure 24 should come up, then type the 
name you want to save the output excel file as, for this example “June Raw Data” and then 
click “Save”. 
 
 
Figure 24 - Output excel file screen 
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Next fill in the First Sample Date Time, this is the date and time of the first file within the 
“June_Extract2” folder (time is in 24hour). The following Figure 25 shows the first file within 
the “June_Extract2” folder which was used in this example. 
 
 
Figure 25 - initial June_Extract2 files screen 
 
Next fill in the Last Sample Date Time, this is the date and time of the last file within the 
“June_Extract2” folder (time is in 24hour). The following Figure 26 show the last file within 
the “June_Extract2” folder which was used in this example. 
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Figure 26 - Final June_Extract2 file screen 
 
Next Set the Interval Date Time at “5”. This is done as the sampling interval of the data is 5   
minutes. 
Set the Data Element to “mean” 
And tick the “Don’t Show errors” box. 
This should be all executed for this example as per Figure 27. 
Now click “Convert”. 
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Figure 27 - Completed XML parser screen 
  
Once this process is completed the following Figure 28 comes up, click “Ok”. 
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Figure 28 - Covert completion screen 
 
Now you can open the excel file which you selected the output file to be and all data from 
the input time period should come up in a excel file similar to the Figure 29 below. The data 
is now ready to be used for analysis. 
 
 
Figure 29 - excel file produced screen 
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4. Appendix D - Performance Results  
 
The following tables show some performance results achieve through the performance analysis. 
 
Table 9 - Inverter Yield (kWh) 
Month SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8 SA 9 Total Yield (kWh) Total Yield (MWh) 
Jun-11 553.22 559.43 569.79 564.70 560.16 508.16 466.44 461.87 520.21 4763.97 4.76 
Jul-11 570.67 583.98 582.97 588.59 573.10 519.99 495.78 492.44 542.17 4949.69 4.95 
Aug-11 861.48 879.04 863.14 867.55 823.97 752.14 755.25 759.07 816.63 7378.28 7.38 
Sep-11 920.04 935.23 925.10 922.16 891.30 813.27 811.97 813.45 879.33 7911.86 7.91 
Oct-11 1001.29 1017.60 1003.19 1001.54 966.51 887.49 887.13 887.53 959.18 8611.46 8.61 
Nov-11 1105.33 1122.72 1104.80 1100.23 1051.94 971.53 973.94 975.59 1052.78 9458.86 9.46 
Dec-11 1115.68 1134.58 1111.44 1110.35 1049.63 973.31 980.73 980.25 1063.03 9519.00 9.52 
Jan-12 1182.95 1202.78 1024.38 1179.43 1113.43 1032.46 1040.31 1040.14 1127.46 9943.33 9.94 
Feb-12 1056.79 1073.44 0.00 1055.60 1009.80 929.04 932.40 932.91 1007.64 7997.62 8.00 
Mar-12 1181.59 1201.26 0.00 1184.43 1134.65 1036.99 1039.81 1040.60 1125.91 8945.24 8.95 
Apr-12 825.72 840.57 0.00 829.74 791.76 720.12 727.12 728.30 786.12 6249.45 6.25 
May-12 737.84 758.66 0.00 762.73 723.72 659.35 632.47 636.49 690.12 5601.40 5.60 
Jun-12 458.02 461.41 0.00 458.45 467.89 422.40 371.87 369.67 420.99 3430.70 3.43 
Jul-12 762.02 740.43 761.39 753.49 737.84 670.49 620.12 624.26 689.51 6359.55 6.36 
Aug-12 820.79 807.65 813.92 824.84 777.65 707.01 705.82 707.14 763.17 6927.98 6.93 
Sep-12 969.24 952.17 954.11 967.42 924.81 842.93 843.50 843.79 911.43 8209.39 8.21 
Oct-12 1110.42 1094.88 1095.30 1112.57 1057.14 968.22 969.91 969.90 1047.29 9425.61 9.43 
Nov-12 1127.32 1143.27 1138.71 1121.63 1077.39 993.66 997.83 998.52 1073.89 9672.21 9.67 
Dec-12 1169.58 1186.89 1179.54 1161.89 1101.39 1018.74 1026.83 1026.76 1110.92 9982.54 9.98 
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Jan-13 1190.83 1207.75 1200.30 1183.13 1123.45 1038.98 1045.47 1046.68 1130.00 10166.58 10.17 
Feb-13 1062.27 1077.85 1073.02 1059.26 1012.59 931.23 936.51 937.17 1012.72 9102.62 9.10 
Mar-13 1057.75 1073.15 1072.62 1058.80 1021.49 930.10 932.37 932.98 1008.57 9087.83 9.09 
Apr-13 713.16 726.25 725.29 715.95 689.15 624.23 627.21 626.48 680.60 6128.32 6.13 
May-13 708.12 727.25 727.05 730.83 705.77 640.24 595.94 600.13 659.23 6094.56 6.09 
Jun-13 640.91 627.20 679.26 634.68 664.37 600.97 503.73 490.34 579.62 5421.09 5.42 
Jul-13 614.29 621.74 642.98 623.85 628.06 567.84 496.76 495.86 564.74 5256.11 5.26 
Aug-13 708.66 723.20 720.35 713.77 687.53 622.66 613.08 617.66 666.43 6073.34 6.07 
 
Table 10 - Monthly sub array and total system yield factor (kWh/kWp) 
Month SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8 SA 9 Poly-Si Mono-Si System 
Jun-11 85.37 86.33 87.93 87.14 88.91 87.99 80.77 79.98 82.57 86.70 84.05 85.22 
Jul-11 88.07 90.12 89.96 90.83 90.97 90.04 85.85 85.27 86.06 89.75 87.64 88.57 
Aug-11 132.94 135.65 133.20 133.88 130.79 130.24 130.78 131.44 129.62 133.92 130.57 132.06 
Sep-11 141.98 144.33 142.76 142.31 141.48 140.83 140.60 140.86 139.58 142.84 140.67 141.64 
Oct-11 154.52 157.04 154.81 154.56 153.41 153.68 153.62 153.69 152.25 155.23 153.33 154.17 
Nov-11 170.58 173.26 170.49 169.79 166.97 168.23 168.65 168.93 167.11 171.03 167.98 169.33 
Dec-11 172.17 175.09 171.52 171.35 166.61 168.54 169.82 169.74 168.73 172.53 168.69 170.40 
Jan-12 182.55 185.61 158.08 182.01 176.74 178.78 180.14 180.11 178.96 177.07 178.95 178.11 
Feb-12 163.08 165.65 0.00 162.90 160.29 160.87 161.46 161.54 159.94 122.91 160.82 143.97 
Mar-12 182.34 185.38 0.00 182.78 180.10 179.57 180.05 180.19 178.72 137.63 179.73 161.01 
Apr-12 127.43 129.72 0.00 128.05 125.68 124.70 125.91 126.11 124.78 96.30 125.43 112.48 
May-12 113.86 117.08 0.00 117.71 114.88 114.17 109.52 110.22 109.54 87.16 111.67 100.78 
Jun-12 70.68 71.21 0.00 70.75 74.27 73.14 64.39 64.01 66.82 53.16 68.53 61.70 
Jul-12 117.60 114.26 117.50 116.28 117.12 116.10 107.38 108.10 109.45 116.41 111.63 113.75 
Aug-12 126.66 124.64 125.60 127.29 123.44 122.43 122.22 122.45 121.14 126.05 122.33 123.99 
Sep-12 149.57 146.94 147.24 149.29 146.79 145.96 146.06 146.11 144.67 148.26 145.92 146.96 
Oct-12 171.36 168.96 169.03 171.69 167.80 167.66 167.95 167.95 166.24 170.26 167.52 168.74 
Nov-12 173.97 176.43 175.73 173.09 171.01 172.06 172.78 172.90 170.46 174.80 171.84 173.16 
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Dec-12 180.49 183.16 182.03 179.30 174.82 176.41 177.81 177.79 176.34 181.25 176.63 178.68 
Jan-13 183.77 186.38 185.23 182.58 178.33 179.91 181.03 181.24 179.37 184.49 179.98 181.98 
Feb-13 163.93 166.33 165.59 163.47 160.73 161.25 162.17 162.28 160.75 164.83 161.44 162.94 
Mar-13 163.23 165.61 165.53 163.40 162.14 161.06 161.45 161.55 160.09 164.44 161.26 162.67 
Apr-13 110.06 112.08 111.93 110.49 109.39 108.09 108.61 108.48 108.03 111.14 108.52 109.68 
May-13 109.28 112.23 112.20 112.78 112.03 110.86 103.19 103.92 104.64 111.62 106.93 109.01 
Jun-13 98.91 96.79 104.82 97.94 105.46 104.06 87.23 84.91 92.00 99.62 94.73 96.90 
Jul-13 94.80 95.95 99.22 96.27 99.69 98.33 86.02 85.86 89.64 96.56 91.91 93.98 
Aug-13 109.36 111.60 111.17 110.15 109.13 107.82 106.16 106.95 105.78 110.57 107.17 108.68 
Average 138.47 139.92 114.13 138.82 137.37 137.14 134.87 134.91 134.57 132.83 135.77 134.47 
 
Table 11 - Monthly sub array performance ratios 
Month SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8 SA 9 Poly-Si Mono-Si System 
Jun-11 0.706 0.714 0.727 0.720 0.735 0.727 0.668 0.661 0.682 0.717 0.695 0.704 
Jul-11 0.789 0.807 0.806 0.814 0.815 0.806 0.769 0.764 0.771 0.804 0.785 0.793 
Aug-11 0.752 0.767 0.753 0.757 0.740 0.737 0.740 0.743 0.733 0.757 0.738 0.747 
Sep-11 0.784 0.797 0.788 0.786 0.781 0.778 0.776 0.778 0.771 0.789 0.777 0.782 
Oct-11 0.756 0.768 0.757 0.756 0.751 0.752 0.752 0.752 0.745 0.760 0.750 0.754 
Nov-11 0.780 0.792 0.779 0.776 0.763 0.769 0.771 0.772 0.764 0.782 0.768 0.774 
Dec-11 0.743 0.755 0.740 0.739 0.719 0.727 0.732 0.732 0.728 0.744 0.728 0.735 
Jan-12 0.819 0.832 0.709 0.816 0.792 0.802 0.808 0.808 0.802 0.794 0.802 0.799 
Feb-12 0.747 0.759 0.000 0.746 0.734 0.737 0.740 0.740 0.733 0.563 0.737 0.660 
Mar-12 0.734 0.746 0.000 0.736 0.725 0.723 0.725 0.725 0.719 0.554 0.723 0.648 
Apr-12 0.742 0.755 0.000 0.745 0.731 0.726 0.733 0.734 0.726 0.560 0.730 0.655 
May-12 0.705 0.725 0.000 0.729 0.711 0.707 0.678 0.682 0.678 0.540 0.691 0.624 
Jun-12 0.674 0.679 0.000 0.674 0.708 0.697 0.614 0.610 0.637 0.507 0.653 0.588 
Jul-12 0.711 0.691 0.711 0.703 0.708 0.702 0.649 0.654 0.662 0.704 0.675 0.688 
Aug-12 0.734 0.722 0.728 0.737 0.715 0.709 0.708 0.709 0.702 0.730 0.709 0.718 
Sep-12 0.773 0.760 0.761 0.772 0.759 0.755 0.755 0.756 0.748 0.767 0.755 0.760 
ENG460 Engineering Thesis - Appendix 
Murdoch University 
 
37  
 
Oct-12 0.763 0.753 0.753 0.765 0.747 0.747 0.748 0.748 0.741 0.758 0.746 0.752 
Nov-12 0.754 0.764 0.761 0.750 0.741 0.746 0.749 0.749 0.739 0.757 0.745 0.750 
Dec-12 0.738 0.749 0.745 0.734 0.715 0.722 0.727 0.727 0.721 0.741 0.723 0.731 
Jan-13 0.735 0.746 0.741 0.731 0.714 0.720 0.724 0.725 0.718 0.738 0.720 0.728 
Feb-13 0.712 0.723 0.719 0.710 0.698 0.700 0.704 0.705 0.698 0.716 0.701 0.708 
Mar-13 0.742 0.753 0.753 0.743 0.738 0.733 0.734 0.735 0.728 0.748 0.734 0.740 
Apr-13 0.695 0.708 0.707 0.698 0.691 0.683 0.686 0.685 0.682 0.702 0.686 0.693 
May-13 0.676 0.695 0.694 0.698 0.693 0.686 0.639 0.643 0.648 0.691 0.662 0.675 
Jun-13 0.663 0.649 0.703 0.657 0.707 0.698 0.585 0.569 0.617 0.668 0.635 0.650 
Jul-13 0.668 0.676 0.699 0.679 0.703 0.693 0.606 0.605 0.632 0.681 0.648 0.662 
Aug-13 0.637 0.650 0.647 0.641 0.635 0.628 0.618 0.623 0.616 0.644 0.624 0.633 
Average 0.731 0.738 0.599 0.734 0.729 0.726 0.709 0.709 0.709 0.701 0.716 0.709 
 
Table 12 - Monthly Sub Array AC Energy Efficiency 
Month SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8 SA 9 Poly-Si Mono-Si System 
Jun-11 11.86% 11.99% 12.21% 12.10% 12.56% 12.43% 11.41% 11.30% 11.67% 12.04% 11.88% 11.95% 
Jul-11 11.15% 11.41% 11.39% 11.50% 11.72% 11.60% 11.06% 10.98% 11.09% 11.36% 11.29% 11.32% 
Aug-11 11.84% 12.08% 11.87% 11.93% 11.85% 11.80% 11.85% 11.91% 11.75% 11.93% 11.83% 11.88% 
Sep-11 11.46% 11.65% 11.53% 11.49% 11.62% 11.57% 11.55% 11.57% 11.47% 11.53% 11.56% 11.55% 
Oct-11 10.80% 10.98% 10.83% 10.81% 10.91% 10.93% 10.93% 10.93% 10.83% 10.85% 10.91% 10.88% 
Nov-11 10.14% 10.30% 10.14% 10.10% 10.10% 10.18% 10.20% 10.22% 10.11% 10.17% 10.16% 10.17% 
Dec-11 9.83% 10.00% 9.79% 9.78% 9.68% 9.79% 9.86% 9.86% 9.80% 9.85% 9.80% 9.82% 
Jan-12 10.78% 10.96% 9.34% 10.75% 10.62% 10.74% 10.82% 10.82% 10.75% 10.46% 10.75% 10.62% 
Feb-12 11.93% 12.12% 0.00% 11.92% 11.93% 11.97% 12.02% 12.02% 11.90% 8.99% 11.97% 10.65% 
Mar-12 12.00% 12.20% 0.00% 12.03% 12.06% 12.03% 12.06% 12.07% 11.97% 9.06% 12.04% 10.71% 
Apr-12 12.23% 12.45% 0.00% 12.29% 12.27% 12.18% 12.29% 12.31% 12.18% 9.24% 12.25% 10.91% 
May-12 12.70% 13.05% 0.00% 13.12% 13.03% 12.95% 12.42% 12.50% 12.43% 9.72% 12.67% 11.36% 
Jun-12 10.95% 11.03% 0.00% 10.96% 11.70% 11.53% 10.15% 10.09% 10.53% 8.23% 10.80% 9.66% 
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Jul-12 13.01% 12.65% 13.00% 12.87% 13.19% 13.07% 12.09% 12.17% 12.32% 12.88% 12.57% 12.71% 
Aug-12 12.40% 12.20% 12.29% 12.46% 12.29% 12.19% 12.17% 12.19% 12.06% 12.34% 12.18% 12.25% 
Sep-12 11.81% 11.61% 11.63% 11.79% 11.80% 11.73% 11.74% 11.74% 11.63% 11.71% 11.73% 11.72% 
Oct-12 11.04% 10.88% 10.89% 11.06% 11.00% 10.99% 11.01% 11.01% 10.90% 10.97% 10.98% 10.97% 
Nov-12 10.09% 10.24% 10.20% 10.04% 10.09% 10.16% 10.20% 10.21% 10.06% 10.14% 10.14% 10.14% 
Dec-12 9.85% 9.99% 9.93% 9.78% 9.70% 9.79% 9.87% 9.87% 9.79% 9.89% 9.81% 9.84% 
Jan-13 10.99% 11.15% 11.08% 10.92% 10.85% 10.95% 11.01% 11.03% 10.91% 11.03% 10.95% 10.99% 
Feb-13 11.13% 11.29% 11.24% 11.10% 11.10% 11.14% 11.20% 11.21% 11.11% 11.19% 11.15% 11.17% 
Mar-13 12.02% 12.20% 12.19% 12.04% 12.15% 12.07% 12.10% 12.11% 12.00% 12.11% 12.09% 12.10% 
Apr-13 9.71% 9.89% 9.88% 9.75% 9.82% 9.71% 9.75% 9.74% 9.70% 9.81% 9.75% 9.77% 
May-13 9.76% 10.03% 10.02% 10.08% 10.18% 10.08% 9.38% 9.45% 9.51% 9.97% 9.72% 9.83% 
Jun-13 9.59% 9.38% 10.16% 9.50% 10.40% 10.27% 8.60% 8.38% 9.08% 9.66% 9.34% 9.48% 
Jul-13 9.29% 9.40% 9.73% 9.44% 9.94% 9.81% 8.58% 8.56% 8.94% 9.47% 9.17% 9.30% 
Aug-13 8.93% 9.11% 9.07% 8.99% 9.06% 8.95% 8.81% 8.88% 8.78% 9.02% 8.90% 8.95% 
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